A Comparison of Distal End-to-side and End-to-end Anastomoses in Femoropopliteal Bypasses  by Hoedt, M.T.C. et al.
Eur J Vasc Endovasc Surg 21, 266–270 (2001)
doi:10.1053/ejvs.2000.1283, available online at http://www.idealibrary.com on
A Comparison of Distal End-to-side and End-to-end Anastomoses in
Femoropopliteal Bypasses
M. T. C. Hoedt∗1, H. van Urk1, W. C. J. Hop3, A. van der Lugt4 and C. H. A. Wittens2
1Department of Vascular Surgery, Erasmus University Medical Centre, Rotterdam, 2Department of Vascular Surgery,
St. Franciscus Gasthuis, Rotterdam, 3Department of Epidemiology and Biostatistics, Erasmus University, Rotterdam
and 4Department of Radiology, Erasmus University Medical Centre, Rotterdam, The Netherlands
Objectives: to compare end-to-side (ETS) and end-to-end (ETE) distal anastomoses.
Design: retrospective cohort study.
Methods: retrospective cohort study. Between 1988 and 1992, 204 femoropopliteal bypasses (188 patients) were performed
for claudication (55%), rest pain (22%) and tissue loss (23%). One hundred and eighteen ETS were compared with 86
ETE in terms of patency or a mean (range) follow-up of 68 (0.5–120) months.
Results: overall patency was 86%, 66% and 57% at 1, 5 and 8 years, respectively. Multivariate analysis showed ETE
anastomoses (p=0.04), and also knee bypass (p=0.05) and venous conduit (p=0.004) to be significantly associated
with impaired patency.
Conclusions: ETE may improve femoropopliteal bypass patency.
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Introduction Method
Myointimal hyperplasia (MIH) is the commonest cause All patients undergoing femoropopliteal bypass be-
of medium and late graft failure.1–8 The development of tween 1988 and 1992 were studied.
MIH is related to haemodynamic, as well as humoral, Risk factors and angiographic patterns of disease,
factors and is incompletely understood.9–16 in all three outflow arteries, were scored according
In particular, abnormal wall sheer stress (WSS) may to Rutherford31,32 (0=occluded, 1=severely stenosed,
be important17–22 and be affected by anastomotic geo- 50–99%, 2=stenosed, 20–50%, 3=normal or minimal
metry.23–25 evidence of stenosis, 0–20%).
End-to-end (ETE) anastomoses may have better Bypass patency was revealed by duplex.
haemodynamic properties than end-to-side (ETS) ana- To analyse the effect of interventions following by-
stomoses26–29 leading to a more favourable WSS dis- pass failure on the level of distal anastomosis, the final
tribution. Since 1986 distal ETE anastomoses have been level of distal anastomosis was categorised: popliteal
regularly used in the University Hospital of Rotterdam artery above knee (a), popliteal artery below knee (b)
in an attempt to improve patency in femoropopliteal and crural arteries or tibioperoneal trunk (c). Endo-
bypasses. vascular interventions, redo operations and/or am-
The aim of this retrospective study was to investigate putations were recorded. After successful intervention,
the effects related to distal ETS and ETE anastomoses any change in the site of the distal anastomosis was
in femoropopliteal bypasses on perioperative com- scored as: 0/−1/−2 (level of anastomosis un-
plications, bypass patency and outcome in case of changed/distal one level/distal two levels).
bypass failure.30 Kaplan–Meier survival curves were constructed to
assess patency rates, limb salvage and complications.
A comparison of these curves was made using the
∗ Please address all correspondence to: M. T. C. Hoedt, Department log-rank-test. Chi-square analysis was used to compareof Vascular Surgery, Erasmus University Medical Centre, Rotterdam,
P.O. Box 2040, Rotterdam, The Netherlands. percentages, while the Mann–Whitney U-test was used
1078–5884/01/030266+05 $35.00/0  2001 Harcourt Publishers Ltd.
A Comparison of ETS and ETE Anastomoses 267
Table 1. Patient risk factors and variables prior to femoropopliteal bypass operation.
Popliteal anastomoses (n=204) ETS (n=118) ETE (n=86) p-value
Variables and risk factors (%):
Male/female 71/29 76/24 n.s.
Smoking 72 71 n.s.
Diabetes mellitus 25 17 n.s.
Hypertension 41 41 n.s.
AP or MI 39 37 n.s.
TIA or CVA 9 14 n.s.
Hypercholesterolaemia 5 12 n.s.
Previous interventions (%):
Aorto-iliac bypass 26 39 n.s.
PTA/endarteriectomy 24 23 n.s.
Femoropopliteal bypass 9 12 n.s.
Sympathectomy 7 6 n.s.
Minor amputation (toe) 6 3 n.s.
Variables and risk factors (n):
Rutherford class: II/III/IV 64/24/30 50/19/17 n.s.
Median outflow score (range) 6.0 (1–9) 6.0 (1–9) n.s.
to compare outflow scores and number of inter-
ventions. Multivariate analysis (Cox regression) was
used to compare patencies in ETS and ETE groups.
p=0.05 (two-sided) was considered the limit of sig-
nificance.
Patients
One hundred and eighty-eight patients (139 males,
49 females) underwent 204 femoropopliteal bypass
operations; 16 patients underwent bilateral operations.
In 184 cases a primary bypass operation was per- Fig. 1. Kaplan–Meier survival analysis comparing bypass patency
in relation to distal ETE and ETS anastomoses. Numbers at risk informed, while 20 patients had a previous femoro-
ETE and ETS groups are shown on the x-axis (ETE/ETS).popliteal bypass operation on the same leg. Indications
for operation were: incapacitating claudication (n=
112; 55%), rest pain (n=45; 22%) and tissue loss (n= patients were lost to follow-up. The mean age at entry47; 23%). Mean hospital stay was 13 days. Ankle/ into the study was 67 (41–86) years.brachial pressure index was comparable for ETS and
ETE groups. Median outflow score was 6.0 in both
groups. There was no difference in preoperative mor-
bidity between the ETS and ETE groups (Table 1). Results
In 70 operations autologous long saphenous vein
(Vein) was used as an in situ (47) or reversed (23) Overall patency was 86%, 66% and 57% at 1, 5 and 8
years. Univariate analyses showed use of vein to bebypass, with 18 AK distal anastomoses and 52 BK
distal anastomoses. In 134 legs PTFE bypasses were associated with increased patency but no significant
difference between ETS and ETE anastomoses (Figs 1used with 98 AK and 36 BK distal anastomoses. The
use of ETE or ETS anastomoses depended on the and 2) or between AK and BK bypasses.
However, on multivariate analysis; AK bypass (p=preference of the vascular surgeon. Of 118 ETS ana-
stomoses, 13 were AK/Vein, 56 AK/PTFE, 33 BK/ 0.05), use of vein (p=0.004) and an ETE (p=0.04) was
associated with a significant improvement in patencyVein and 16 BK/PTFE. Of 86 ETE anastomoses, five
were AK/Vein, 42 AK/PTFE, 19 BK/Vein and 20 BK/ (Fig. 3). There was no difference in postoperative
complications or mortality between the ETS and ETEPTFE.
All patients were anticoagulated post-operatively. groups (Table 2). Nor was there any difference in
surgical or non-surgical re-interventions.Mean follow up was 68 (0.5–120) months. Five
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Amputations were carried out in 30 patients. In
eight patients minor amputations (toe or trans-
metatarsal) were carried out within 30 days after the
bypass operation, due to tissue loss at the time of
operation. Bypass failure during follow-up resulted in
22 major amputations.
Kaplan–Meier survival analysis comparing the num-
ber and level of major amputations for distal ETS
(11BK/4AK)and ETE (3BK/4AK) anastomoses did not
show a significant difference (p=0.29). A significant
difference (p=0.03) in amputation rate was found
when comparing diabetics with non-diabetics.
DiscussionFig. 2. Kaplan–Meier analysis comparing patencies of venous and
PTFE grafts. Numbers at risk in ETE and ETS groups are shown on
the x-axis (ETE/ETS). There is continuing debate as to whether ETE provides
a better haemodynamic profile than ETS, and whether
this might lead to improved long-term patency due
to a reduction in MIH. While ETE is commonly used
for aneurysmal, it is rarely used for occlusive disease.
This is possibly because ETS is technically easier, and
in some cases also allows proximal outflow, and open
occlusion may lead to better preservation of run-off.
When ETE was introduced by one of the surgeons
in the department, it was initially restricted to AK
Fig. 3. Outcome following bypass occlusion. bypasses. However, it was subsequently adapted by
all three surgeons for certain bypasses for both AK
and BK. The decision to perform ETS or ETE was leftIn 69 cases the bypass failed: 45 in the ETS and 24
in the ETE group (Fig. 3). to the discretion of the surgeon and it is important
to emphasise that this was not a pre-operative orNumbers of (non-)surgical interventions for failure
after femoropopliteal bypass did not show any dif- randomised study.
In this department PTFE is used preferentially forference when comparing for distal ETS and ETE ana-
stomosis (Chi-square: p=0.34). The mean number of AK bypasses and vein is reserved for BK bypasses.
This has resulted in a relatively high number of ETEinterventions when intervention was needed was also
comparable in both groups (ETS 61/28=2.2 ; ETE 45/ anastomoses in AK/PTFE bypasses. This is not the
result of a preference for the combination of ETE16=2.8; Mann–Whitney U-test: p=0.47).
The final level of distal anastomosis after inter- anastomoses with prosthetic grafts.
In most cases of bypass occlusion with distal ETSvention compared to level of distal anastomosis before
bypass failure (0, −1, −2) was not significantly dif- anastomosis at surgical exploration, we found that the
distal part as well as the proximal part of the recipientferent when comparing distal ETS (n=13/11/14) and
ETE (n=7/9/0) anastomoses (Chi-square: p=0.35). popliteal artery was occluded or severely stenotic.
Table 2. Postoperative complications and 30 days mortality following femoropopliteal
bypass operation.
Complications: % ETS (n=118) ETE (n=86) p-value
Wound infections 22 8 n.s.
Intervention <48 h 6 5 n.s.
Seroma/oedaema 7 2 n.s.
Aneurysm spurium 2 0 n.s.
Cardiac 7 1 n.s.
Pulmonary 3 3 n.s.
Other 19 17 n.s.
Mortality 4 1 n.s.
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